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Purpose

It is important to balance the appropriateness of active cancer treatments and end-

of-life care to improve the quality of life for terminally ill cancer patients. This study

describes the treatment patterns and end-of-life care in terminal gastric cancer 

patients.

Materials and Methods

We retrospectively analyzed the records of 137 patients with advanced gastric cancer

receiving chemotherapy and dying between June 1, 2006 and May 31, 2011. We

recorded interval between last chemotherapy dose and death; frequency of 

emergency room visits or admission to the intensive care unit in the last month before

death; rate of hospice referral and agreement with written do-not-resuscitate orders;

and change in laboratory values in the last three months before death.

Results

During the last six months of life, 130 patients (94.9%) received palliative chemother-

apy; 86 (62.7%) during the final two months; 41 (29.9%) during the final month. 

During the final month, 53 patients (38.7%) visited an emergency room more than

once; 21 (15.3%) were admitted to the intensive care unit. Hospice referral occurred

in 54% (74 patients) of the patients; 93.4% (128 patients) gave written do-not-resus-

citate orders. Platelets, aspartate aminotransferase and creatinine changed signifi-

cantly two weeks before death; total bilirubin, one month before; and C-reactive

protein, between four and two weeks before death.

Conclusion

Our results demonstrated that a significant proportion of gastric cancer patients 

received palliative chemotherapy to the end of life and the patients who stopped the

chemotherapy at least one month before death had a lower rate of intensive care

unit admission and longer overall survival than those who sustained aggressive

chemotherapy until the last months of their lives. 
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Trends in the Aggressiveness of End-of-Life Care for Advanced
Stomach Cancer Patients

Introduction

Despite recent advances in early detection and treatment,

cancer remains a leading cause of death in most countries [1].

For terminally ill patients, the primary goal of end-of-life care

is to achieve the best possible quality of life, including 

adequate pain control, relief of psychological, social, and

spiritual distress and support for the patients to live as 

actively and comfortably as possible until death [2]. Indica-

tors of the quality of end-of-life care include: interval 

between last chemotherapy dose and death; frequency of

emergency department visits; number of hospital and inten-

sive care unit (ICU) days near the end of life; and proportion

of patients enrolled in hospice [3].

It is important to distinguish between terminally ill cancer
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patients who die as a result of the cancer itself and those who

die from complications of cancer treatment [4]. Balancing the

appropriateness of active cancer treatments and end-of-life

care is necessary to improve the quality of life as well as to

improve the allocation of resources from a socioeconomic 

aspect. Despite this, a significant proportion of patients still

receive aggressive cancer care up to the last month of life

[5,6].

Gastric cancer ranks second in causes of death from cancer,

with 700,000 confirmed deaths annually and is more preva-

lent in East Asia, Eastern Europe, and Central and South

America [7,8]. Chemotherapy remains the mainstay of treat-

ment [9]. However, because of poor response rates and the

toxic effects of palliative chemotherapeutic agents, as well as

the high rate of peritoneal dissemination and liver metasta-

sis, the quality of life in advanced gastric cancer patients is

poorer than for other malignancies.

Therefore, the need to provide appropriately-timed cessa-

tion of chemotherapy and intervention in advanced gastric

cancer patients is critical. The aim of this study was to 

describe the treatment pattern and end-of-life care in termi-

nal gastric cancer patients in a single Korean oncology 

institution and to identify any changes suggesting approach-

ing death for use as surrogate markers to define the time to

stop aggressive treatment.

Materials and Methods

We designed a retrospective study of patients with 

advanced gastric cancer who received palliative chemother-

apy and died between June 1, 2006 and May 31, 2011 in Seoul

St. Mary’s Hospital. The patients who did not received 

palliative chemotherapy and were managed only for symp-

tom control and quality of life were designated as the best

supportive care group, so they were excluded from the

analysis. We reviewed each patient’s medical records as well

as determining whether the patients died and the death dates

from the death registration database of the Korea National

Statistical Office.

To understand the aggressiveness of end-of-life care, we

examined the following: 1) interval between last chemother-

apy dose and death; 2) frequency of emergency room (ER)

visits or admission to the ICU in the final month prior to

death; 3) rate of hospice referral and agreement with written

do-not-resuscitate orders; and 4) changes in laboratory 

values in the last three months before death. Our goal was

to find objective factors suggesting approaching death as 

surrogate markers to define the time to stop aggressive 

treatment. We also compared the differences in the end-of-

life care between the patients receiving chemotherapy up to

the final month of their lives and the patients stopping

chemotherapy in at least one month before death.

Median and ranges were used as descriptive statistics. We

used the unpaired t-test, κ2 test, and log-rank test for 

comparisons between non-categorical data. We used 

repeated measures ANOVA and the Bonferroni correction

for multiple comparisons to analyze the specific period of

changes in laboratory values. We used SPSS ver. 18.0 (SPSS

Inc., Chicago, IL) for all statistical analyses.

We obtained ethical approval for this study from the insti-

tutional and university human ethics review committees. 

Informed consent was waived because of the characteristic

as a retrospective chart review of this study.

Patients
with advanced gastric cancer who died

in Seoul St. Mary’s Hospital (n=157)

Palliative chemotherapy (n=137)

Without chemotherapy (n=96)With chemotherapy (n=41)

1 mo before death

Best supportive care (n=20)

Fig. 1. Study diagram.
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Results

We identified 157 patients with advanced gastric cancer

who died in Seoul St. Mary’s Hospital between June 1, 2006

and May 31, 2011. Of those, 137 (87.26%) received palliative

chemotherapy (Fig.1).

Table 1 shows the baseline characteristics of the patients.

Seventy-nine patients were men, with a median age of 59.0

years (range, 24 to 83 years). Sixty patients (43.8%) received

first-line chemotherapy; 27 (19.7%) received second-

linechemotherapy; 27 (19.7%) received third-line; and 23

(16.8%) received over fourth-line. A total of 137 patients 

received palliative chemotherapy; 29 received palliative 

radiotherapy; and five received palliative surgery for symp-

tom control.

1. Indicators of aggressive care

Fig. 2 shows the periods between the last chemotherapy

day and death. Among the 137 patients, 130 patients (94.9%)

received palliative chemotherapy during the last six months

of life. Eighty-six patients (62.7%) received palliative

chemotherapy during the last two months and 41 (29.9%)

during the final month. Thirteen patients (9.5%) died within

two weeks and seven patients (5.1%) died within two within

one week after receiving chemotherapy. The median period

between the start of the last continued round of chemother-

apy and death was 51.0 days (range, 1 to 365 days). 

Physicians ordered completely new chemotherapy regimens

a median of 84.0 days (range, 1 to 637 days) before death

(Table 2). The median number of cycles that the patients 

received was 6.5 (range, 1 to 40) (Table 2).

2. Status of end-of-life care

Fifty-three patients (38.7%) visited an ER more than once

during the final month and 21 (15.3%) were admitted to the

ICU during the final month (Table 2). Of the 137 patients,

54% (74 patients) were referred to hospice and 93.4% (128 

patients) authorized written do-not-resuscitate orders.

Table 3 shows the comparison of the end-of-life care in the

final month between patients with chemotherapy and 

without chemotherapy. The patients receiving chemotherapy

during the final month were more frequently admitted to the

ICU in the final month (29.3% vs. 9.4%, p＜0.01). There were

no statistical differences between the groups for the propor-

tion of ER visits, agreement with written do-not-resuscitate

orders and hospice referral. However, the median overall

Table 1. Baseline characteristics

No. of patients (%)

Gender Male:Female 79:58 (57.7:42.3)

Median age (range, yr) 59 (24-83)

Chemotherapy 1st line 60 (43.8)

2nd line 27 (19.7)

3rd line 27 (19.7)

＞4th line 23 (16.8)

Palliative radiotherapy Bone 14 (48.3)

Stomach 9 (31.0)

Brain 2 (6.9)

Lymph node 4 (13.8)

Palliative surgery 5 (3.7)

Table 2. Trends in end-of-life care

Time receiving last No. of patients (%)

chemotherapy

Within 6 mo before death 130 (94.9)

Within 2 mo before death 86 (62.7)

Within 1 mo before death 41 (29.9)

Within 2 wk before death 13 (9.5)

Within 1 wk before death 7 (5.1)

Period between

the last chemotherapy day and death 51.0 (1-365)

the change of the last chemotherapy 84.0 (1-637)

regimen and death

Visiting ER in the last 1 mo 53 (38.7)

Admitting to the ICU in the last 1 mo 21 (15.3)

Agreement with DNR permission 128 (93.4)

Referral to hospice service 74 (54.0)

ER, emergency room; ICU, intesive care unit; DNR, 

do-not-resuscitate.
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Table 3. Comparison of end-of-life care between the group receiving chemotherapy even in the last month and the group

without chemotherapy at least 1 mo before death

With chemotherapy Without chemotherapy

in the last month in the last month p-value

(n=41) (n=96)

Visiting ER in the last 1 mo 13 (31.7) 40 (41.7) 0.407*

Admitting to the ICU in the last 1 mo 12 (29.3) 9 (9.4) 0.003*

Agreement with written DNR 36 (87.8) 92 (95.8) 0.082*

Referral to hospice service 30 (73.2) 44 (45.8) 0.003*

Median no. of cycles 6.0 (1-40) 8.0 (1-40) 0.250*

Median overall survival (days) 124.0 (85.1-162.8) 239.0 (163.6-252.3) 0.003*

Values are presented as number (% or range). ER, emergency room; ICU, intensive care unit; DNR, do-not-resuscitate. *Statistical

significant.

Table 4. Changes in laboratory values near the end of life

Reference Within 3 mo Within 1 mo Within 2 wk Near death p-value

before death before death before death

WBC (109/L) 4.0-10.0 7.607±0.703 8.966±1.020 7.794±0.821 11.461±1.233 ＜0.013*

Hb (g/dL) 12.0-16.0 10.01±2.780 10.179±1.263 9.836±1.237 9.858±1.863 ＜0.438*

PLT(×109/L) 150-450 211.31±109.246 183.96±100.694 164.67±93.256 100.333±93.139 ＜0.001*

Cr (mg/dL) 0.6-1.2 0.8723±0.56702 0.8568±0.38810 0.8860±0.56730 1.8328±1.62440 ＜0.013*

Total bilirubin 0.47-1.58 0.684±0.5168 1.1755±1.9815 1.499±1.881 4.1189±6.059 ＜0.004*

(mg/dL) 

AST (U/L) 14-40 75.29±99.788 29.98±22.250 53.16±69.178 349.32±946.510 ＜0.012*

ALT (U/L) 9-45 20.43±19.010 25.98±33.757 34.79±46.896 167.52±629.605 ＜0.145*

Albumin (g/dL) 3.5-5.2 3.316±0.5548 3.062±0.64767 2.8850±0.616 2.558±0.4430 ＜0.001*

LDH (U/L) 250-450 565.90±232.199 457.50±112.816 645.60±447.384 1,517.578±2,419.629 ＜0.544*

CRP (mg/dL) 0.001-0.47 3.946±0.946 4.878±1.001 12.556±2.071 14.001±1.197 ＜0.006*

WBC, white blood cell; Hb, hemoglobin; PLT, platelet; Cr, creatinine; AST, aspartate aminotransferase; ALT, alanine transaminase;

LDH, lactate dehydrogenase; CRP, C-reactive protein. *Statistical significant.

survival was longer in the best supportive care group than

in the group receiving chemotherapy in the final month (124

days vs. 239 days, p＜0.01).

We also analyzed the proportion of patients receiving 

invasive procedures for symptom palliation. The proportion

of the patients receiving an intraperitoneal drainage catheter

was 34.4% in the final month; intrapleural drainage catheter,

16.1%; percutaneous transbiliary drainage catheter, 21.9%;

percutaneous nephrotomy, 4.4%; and gastrointestinal stent,

10.2%.

3. Changes in laboratory values

Seven of the ten laboratory factors changed significantly

during the last three months (Table 4). The mean white blood

cellcount increased significantly from 7.6×109/L to

11.46×109/L (p=0.013) between three months before death

and near death. Platelets decreased from 211.31×109/L to

100.3×109/L (p＜0.01); creatinine increased from 76.91

μmol/L to 161.77 μmol/L (p=0.013); total bilirubin increased

from 11.63 μmol/L to 70.28 μmol/L (p＜0.01); aspartate

aminotransferase increased from 75.28 U/L to 349.32 U/L

(p=0.012); albumin decreased from 33.1 g/L to 25.5 g/L 

(p＜0.01); and C-reactive proteinincreased from 37.52

nmol/L to 133.34 nmol/L (p＜0.01) within three months 

before death.

We used the Bonferroni correction for multiple compar-

isons to determine which specific period in the three months

before death suggested that patients were worsening.

Platelets significantly decreased during the two weeks before

death (164.67×109/L to 100.33×109/L, p＜0.01). Aspartate

aminotransferase increased significantly from 53.16 U/L to

349.32 U/L (p=0.012) and creatinine significantly increased

from 77.79 μmol/L to 161.77 μmol/L (p=0.013) in the two



weeks before death. C-reactive protein significantly 

increased between one month and two weeks before death

(48.78 mg/L to 125.56 mg/L, p＜0.01) and total bilirubin 

increased significantly one month before death (20.01

μmol/L to 70.28 μmol/L, p＜0.01) (Fig. 3).

Discussion

Our study described the treatment patterns and end-of-life

care in terminal gastric cancer patients in a single Korean 

institution and changes in certain laboratory values near

death.

Our results showed that 94.9% of gastric cancer patients

received palliative chemotherapy in the last six months of

life, very similar to the 96.6% result reported in a previous

study targeting non-specified terminal cancer patients in

Korea (94.6%) [5]. However, the proportion of terminal 

cancer patients receiving palliative chemotherapy in the last

six months of life is much higher than in the United States

where Emanuel et al. [10] reported a rate of 26-33% in 2003.

The proportion of the use of palliative chemotherapy in

metastatic or advanced solid cancer patients in the last two

weeks of life has been decreasing (18.5% in North America

in 2004, 8% in Australia in 2009, and 6% in Italy in 2011) [11-

13]. However, in our study, the use of palliative chemother-

apy in the last two weeks of life was 9.5%, still higher than

in other countries. Additionally, the median days between

the last chemotherapy day and death was 51.0 days in our

study, shorter than previous results of 77.1 days in Korea in

2009 and 65.3 days in United States in 1996 [5,12]. Also, the

median days between the start of the last chemotherapy 

regimen and death was 84.0 days in our study, also shorter

than in United States in 1996 (127.7 days) [12]. Finally, 16.8%

of stomach patients received fourth-line palliative chemo-

therapy in our institution.

The reasons for aggressive end of life care could be as 

follows: First, unique to East Asian culture [14], caregivers

or the patient’s family do not want the patient to know the

exact state of their health for fear that the patient would lose

hope and decline further treatment. Second, from the physi-

cian’s viewpoint, recommending another course of chemother-

apy is often easier than discussing cessation of chemotherapy

and transition to palliative care [11]. Feelings of failure and

frustration, as well as personal stressors, surround these 

matters [6]. Health care providers are more likely to be reim-

bursed for ordering chemotherapy than they are for engag-

ing in complex, emotional, difficult and long conversations

about end-of-life concerns [15]. Another possible explanation

for the continuation of chemotherapy at the end of life is that

there are no guidelines for the appropriate use of chemother-

apy in advanced cancer patients with a short life expectancy.

Oncologists are not accurate in predicting a patient's course

or death and are generally overly optimistic, overestimating

survival by at least 30% according to a recent meta-analysis

[16]. Several reports provide a predictive model for survival

in terminally ill patients with cancer, but none are used 

routinely. This study suggests an urgent need to create

guidelines for the appropriate use of chemotherapy in termi-

nally ill patients with cancer. Using changes in laboratory

values near the end-of-life and the Bonferroni correction for

multiple comparisons, we found that platelet counts, aspar-

tate aminotransferase and creatinine changed significantly

two weeks before death. Total bilirubin changed one month

before death and C-reactive protein changed between four

and two weeks before death (Fig. 3). Although these factors

may not be adequate objective predictors of survival, they

do provide evidence to support future research to determine

when to discontinue chemotherapy near the end of life.

In the final month, 15.3% of patients visited ERs in our

study, markedly lower than the percentage reported in 2002

(33.6%) in Korea. The hospice referral rate was 54.0% in our

study compared with only 9.1% reported in Keam et al.’s

study [5] and the percentage of patients agreeing to 

written do-not-resuscitate (DNR) orders was 93.4% in our

study, compared with 11.7% in the study by Keam et al. [5].

In the final month, the best supportive care group had a

lower rate of ICU admission than the aggressive chemother-

apy group (p＜0.01) and overall survival was significantly

longer in the best supportive care group (p＜0.01). There was

no significant difference in the rate of hospice referral and

agreement with DNR orders (Table 3). The recent expansion

of a well-established hospice center and social awareness
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2 wk4 wk

Time

Death

CRP (mg/L)

Total bilirubin
(µmol/L)

488±10.0 126.0±20.7

Creatinine
(µmol/L)

AST
(U/L)

Platelet
(x109/L)

20.10±33.88 70.43±103.61

78.32±50.15 162.02±143.60

53.16±67.18 349.32±946.51

164.7±93.3 100.3±93.1

Fig. 3. Periods of significant changes in laboratory 

values. CRP, C-reactive protein; AST, aspartate amino-

transferase.
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might explain this difference.

Our findings have certain limitations. First, this was a 

retrospective study and the reliability of our results 

depended on the accuracy and completeness of the patient

records. Second, these results represent only a single center,

so further validation is needed using large prospective

studies. Nevertheless, to the best of our knowledge, this

study is the first to evaluate the pattern of end-of-life care in

terminal gastric cancer patients in a single institution.

Conclusion

In conclusion, our results demonstrated that a significant

proportion of gastric cancer patients received palliative

chemotherapy to the end of life and the patients who stopped

the chemotherapy at least one month before death had a

lower rate of ICU admission and longer overall survival than

those who sustained aggressive chemotherapy until the last

months of their lives.
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